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vACUUMPUMP APPARATUS: 

Frederick H. Anderson, Schenectady, and Ernest 
H. Lehman, Scotia, N.Y., assignors to General 
Electric Company, a corporation of New York 
Application May 25, 1939, serial No. 275,632 

Claims. (CI. 230-29) 
4. - 

Our invention relates to vacuum pump appara tus, particularly to roughing pump apparatus 
operating in connection with a high Vacuum 
mercury condensation pump for evacuating mer 
cury arc rectifiers or like devices of the metal 
tank type, and its general object is to provide a 
vacuum pump apparatus of this character which 
is of simplified and durable construction and of 
increased efficiency and reliability in operation. 

Aparticular object of the invention is to pro 
vide, for the vacuum pump apparatus, a control 
apparatus comprising a valve device and auto 
matically operated control means associated 
therewith so arranged that high starting torque 
usually required in operation of the vacuum 
pump, and difficulties due to creepage of oil 
from the pump, into contact with valve members 
or due to creepage of oil into the vacuum cham 
ber of the rectifier or like device, are obviated. 
The pump apparatus in which our present in 

vention has been embodied preferably includes an 
electrically driven pump mechanism which is es 
sentially similar to pump mechanisms heretofore 
utilized as compressors for refrigerator appara 
tus. This pump mechanism is preferably verti 
cally mounted, the rotary pump itself being Sub 
merged in an oil bath in a substantially sealed 
container and being driven by an electric motor 
mounted in the container and above the rotary 
pump. In the suction pipe leading from a point 
on the pump below the oil level to the exhaust. 
pipeline of the rectifier is mounted a combined 
intake valve apparatus and relief valve appara 
tus, the combined apparatus being so arranged 
and controlled that when the pump is brought to 
a stop the intake valve is closed and, simulta 
neously, the relief valve is opened to admit air 
at atmosphere pressure into the suction pipe of . 
the pump. . . . 
The relief valve remains open while the pump 

stands idle, thereby destroying the vacuum in the 
pump and pump suction pipe and preventing all 
possibility of creeping of oil or oil vapor into 
contact with the intake valve and into the vac 
uum chamber of the rectifier. Upon reenergiz 
ing of the pump motor the intake valve is held 
closed and the relief valve is held open for a 
predetermined time interval to admit air as 
above described to the pump and pump Suction 
pipe. This time interval is sufficient to permit 
the pump to come up to substantially normal 
speed unloaded, thereby eliminating the high . 
starting torque encountered when the pump is 
required to start against vacuum. . . . . . . . . 
In Patent No. 2,124,390 to Frederick H. Ander 

-3): understood by reference to the following descrip 

son, assigned to the same assignee as the present, 
application, a combined intake valve apparatus 
and relief valve. apparatus for the oil-sealedro 
tary... pump is disclosed which is, mounted en 

it tirely outside of the pump and motor casing 
and Which comprises a hollow valve. stem, intake. 
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valve means and relief valve means at...the op 
posite ends of the hollow stem, and a bellows 
member attached to the stem to give flexibility 
to the movement of the stem and to seal off the 
intake valve means from atmospheric pressure, 
the valve stem being actuated by a solenoid 
mechanism, connected to the upper portion of: 
the stem and also mounted outside of the pump 
and motor casing. In accordance with our pres 
ent invention, for the purpose of connecting the 
pump to the suction pipe or to atmosphere, a 
control apparatus of few parts is provided, sub 
stantially all of which is mounted within the 

{}: pump and motor casing and which comprises a 
Simple, Solid Valve member operatively associ 
ated With a centrifugal control device mounted 
on the motor and pump unit. - . . . . . . . - 

The novel features which are considered to be 
it, characteristic of our invention are set forth. With 

particularity in the appended claims. Our in 
vention itself, however, both as to its organiza 
tion and method of operation together with fur 
ther objects and advantages thereof may best be 

tion taken in connection with the accompanying. 
drawing the single figure of which is a semi 
diagrammatic cross-sectional view of a vacuum 
pump mechanism for an iron tank, rectifier or 
the like, in which our invention, has been em 
bodied. 
In the figure, the numerall designates a 

motor and pump unit constituted by a vertically 
mounted rotary exhaust pump 2 driven by an 

selectric motor 3 mounted ... thereabove. The 
pump and motor unit is: enclosed in a casing 4 
normally filled With oil to such a height that 
the pump is totally submerged in the oil to pre 
vent air or other gases from entering the pump 
and to Seal the pump. Exhaust gases from the 
rectifier enter the pump through a pump suction 
pipe 5 and after passing through the pump and 
pump exhaust valve (not shown) into the casing 
escape to atmosphere through an airport (not 

shown) in the casing. The motor is supplied 
With current from a suitable current source and 
a usual manual or other Switch means (not 
shown) is provided to start and stop the pump. 
To control the connection of the pump 2 to an 

55 exhaustline 6 which is adapted to be connected . 

  

    

  

  



2 
to the vacuum chamber (not shown) of a device 
such as an iron tank rectifier, and to control 
the admission of air at atmospheric pressure to 
the pump, a control apparatus designated gen 
erally by the numeral 7 is provided substantially 
all of which is mounted within the casing 4 and 
between the pump and motor unit and the 
upper surface of the cover plate 8 of the casing. 
In the control apparatus a valve Supporting 

member 9 is provided which is connected to the 
casing cover 8, at an opening 0 formed there 
through, and which extends downwardly there 
from. A vertically movable valve member f is 
mounted in the supporting member 9. The valve 
member if comprises a disk or cylindrical block 
portion 2 upon the upper and lower faces of 
which respectively are mounted valve faces 3 
and 4 of rubber or other suitable material, and 
a stem portion 5 connected to or integral With 
disk 2 and freely slidable in the lower portion 
of support 9, the stem 5 extending downwardly 
through a hole 6 formed in the Support. A 
cover member 7 for the opening 0 of COver 
plate 8 is provided having an exhaust opening 
i8 therethrough at which exhaust pipe 6 may 
be connected. A valve seat 9 adapted to co 
operate with upper valve face i3 to constitute the 
pump intake valve, indicated by the numeral 20, 
is formed on the lower surface of cover member 
it at the opening 8, and a second valve seat 2 
adapted to cooperate with lower valve face 4 
to constitute the pump relief valve, indicated by 
the numeral 22, is formed within valve Support 
ing or casing member 9 at the upper end of hole 
6. A helical spring 23 mounted between cover 
member 7 and a flange 24 formed at the lower 
face of valve disk 12 normally biases the Valve 
member downWardly. 

Vertical movement of the valve member is 
controlled against the presure of Spring 23 by a 
centrifugal device 25, which comprises a Weight 
supporting member or stud 26 mounted on the 
upper rotatable portion 27 of motor 3, Weights 
28 pivoted on supporting member 26, a Spring 
means 29 biasing the weights 28 toward their 
closed position, and a bearing member 30 ver 
tically slidable on stud 26 and having a top bear 
ing plate or pressure plate 3 adapted to en 
gage the lower end of valve stem 5. The cen 
trifugal device 25 including Spring means 29 is 
so arranged that as the weights 28 come to their 
idle or closed position, the upward pressure at 
plate 3 on valve member through valve stem 
f 5 due to spring means 29 is sufficient to over 
come the downward pressure on member i? due 
to its weight and the pressure of Spring 23. 
In operation of the vacuum pump apparatuS 

hereinabove described, the pump and motor unit 
f is assumed to be initially at rest, the various 
parts being in the positions shown in the draw 
ing. Since the intake valve 20 is in closed posi 
tion the rectifier tank exhaust pipe 6 is main 
tained disconnected from pump suction pipe 5. 
The relief valve 22 being in open position, the 
clearance space between valve stem 5 and the 
Wall of opening f G of valve support member 9 
provides a path for equalizing the preSSure With 
in the casing 4 and the pump exhaust pipe 5. 
When power current is supplied to the motor 3 
the unit is started into rotation and during a 
predetermined period thereafter accelerates up 
to normal speed. During this predetermined ac 
celerating period the centrifugal device 25 is 
operated from its illustrated closed position to 
its open position, the arrangement and adjustin 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

2,253,159 
ment of the centrifugal device and the valve 
means associated therewith preferably being 
such that the weights remain in their closed or 
illustrated position until the unit has attained 
almost its full operating speed. The pump 2, 
therefore, runs idle during a large part of the 
accelerating period of the pump and motor unit 
since pump intake valve 2) remains in closed po 
sition during this part of the period thereby 
maintaining the pump suction pipe 5 cut off from 
communication with exhaust line 6, and relief 
Valve 22 remains at the same time in open po 
sition thereby permitting air at atmosphere 
pressure or the pressure in casing 4 to pass up 
hole 6, through valve 22 into pump suction pipe 
5, and through the pump back to casing 4. We 
have found that the period of time, determined 
by the acceleration time of the motor 3 and by 
the arrangement and adjustment of centrifugal 
device 25 and associated valve means , during 
which the pump 2 thus runs idle after its driv 
ing motor 3 is energized is sufficient to permit 
the clearing of all oil or foreign gases out of the 
pump and pump connections before normal op 
eration begins. 
When the pump and motor unit attains a 

predetermined speed, preferably close to its full 
normal operating Speed, the centrifugal device 
25. Suddenly assumes its open position, permit 
ting pressure plate 3, valve stem fs in contact 
therewith, and valve disk 2 to move downward 
ly under the pressure of Valve Spring 23. Since, 
when valve disk 2 thus suddenly drops to its 
lower position, intake valve 26 is caused to Open 
and relief valve 22 is caused to close, the pump 
Suction pipe 5 and pump 2 now become sealed 
from atmosphere or the air or gases in casing 4, 
and the pump pipe 5 and pump 2 become con 
nected to exhaust line 6 for normal operation in 
exhausting the evacuated tank of the rectifier 
or other device to Which exhaust line 6 is con 
nected. 
When the pump and motor unit is deenergized 

after a period of operation, the centrifugal de 
Vice 25 assumes its closed position after the unit 
has decelerated to a predetermined speed of ro 
tation, the arrangement and adjustment of cen 
trifugal device 25 and the associated valve de 
vice 7 being preferably such that this speed at 
Which the device 25 suddenly assumes its closed 
position is but little below the full operating 
Speed of the unit. As the device 25 assumes its 
Open or central position pressure plate 3 is 
forced upwardly by the action of Spring means 
29 against the downward pressure of valve spring 
23. Intake valve 20 is thus caused to close and 
relief valve 22 to open. Exhaust pipe 6 con 
nected to the exhausted tank of the rectifier is 
cut off from pump suction pipe 5 and pump 2. 
Air at atmospheric pressure is admitted from 
casing 4 through relief valve 22 to the suction 
pipe 5. Therefore, the vacuum existing in the 
pipe, valve and pump parts during the previous 
period of operation is destroyed and creepage of 
oil from casing 4 or from pump 2 into contact 
With the valve parts in support 9, or creepage of 
the oil past the valve 2 into exhaust line 6 and 
thence to the evacuated chamber of the rectifier, 
is effectively prevented. 

Upon further starting and stopping of the 
pump 2 the above described cycle of operations, 
including the period of idle running of the pump 
connected to atmosphere and cut off from the 
exhaust line 6, followed by the closing of the 
relief valve 22 and the opening of the intake 
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valve 20 between pump 2 and exhaust line 6, is 
repeated. .. 
Our invention has been described herein in 

connection with a particular embodiment for 
purposes of illustration. It is to be understood, 
however, that the invention is susceptible of var 
ious changes and modifications and that by the 
appended claims we intend to cover any such 
modifications as fall within the true scope and 
Spirit of our invention. 
What we claim as new and desire to secure by 

Letters Patent of the United States is: 
1. Control apparatus adapted to connectse 

lectively to an exhaust line and to atmosphere an 
exhaust pump having a driving motor opera, 
tively associated therewith, said control appara 
tus comprising a valve means having a vaive to 
control the connection of said pump to said ex 
haust line and a second valve to control the con 
nection of Said pump to atmosphere, and a cen 
trifugal device adapted to be rotated by said no 
torto operate said valves simultaneously. 

2. Control apparatus adapted to connect se 
lectively to an exhaust line and to atmosphere a. 
pump unit enclosed in a casing and constituted 
by a rotary exhaust pump sealed by oil in said 
casing and a motor in driving relation with said 
pump, Said control apparatus being enclosed sub 
stantially entirely within said casing and com 
prising a valve means having valves respectively 
to control the connection of said pump to said 
exhaust line and to atmosphere, and a centrifu 
gal device operatively associated with said pump 
unit to Operate said valves simultaneously. 

3. Control apparatus adapted to connect Se-3 
lectively an exhaust pump to an exhaust line and 
to atmosphere, said apparatus comprising valve 
supporting means, a valve member mounted in 
movable relation therewith, means cooperating 
with opposite faces respectively of Said valve 
member to form an exhaust valve between said 
pump and said exhaust line and to form a relief 
valve interposed between said pump and atmos 
phere, and a centrifugal device rotatable syn 
chronously with said pump to control the nove 
ment of said valve member thereby to control the 
operation of said valves. 

4. Apparatus adapted to control Selectively the 
connection of a rotary exhaust pump to an ex 
haust line and to atmosphere, said apparatus 
comprising valve supporting means, a valve men 
ber mounted in slidable relation therewith, means 
cooperating with opposite faces of said valve 
member to form respectively an exhaust valve 
and a relief valve for said pump, a resilient means 
normally biasing said exhaust valve to Open posi 
tion and said relief valve to closed position, and 
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3. 
a centrifugal device rotatable Synchronously with 
Said pump and operatively associated with said 
Valve member, said centrifugal device comprising 
a Spring means adapted to close said exhaust 
valve and open said relief valve against the pres 
Sure of Said resilient means when said pump is 
stopped. - 

5. Control apparatus for connecting selectively 
to an exhaust line and to atmosphere an exhaust 
pump having a driving motor operatively associ 
ated therewith, said control apparatus compris 
ing a unitary valve means and a centrifugal de 
Vice adapted to be rotated by said motor for op 
erating said valve means to connect the Suction 
side of Said pump to said line and simultaneously 
to Seal Said suction side from atmosphere, and 
subsequently to seal said suction side from said 
line and simultaneously to connect said suction 
side to atmosphere. 

6. Control apparatus for connecting selectively 
to an exhaust line and to atmosphere a pump 
unit enclosed in a casing and sealed by oil in 
said casing and having a suction pipe, said con 
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trol apparatus comprising a unitary valve means 
and a centrifugal device operatively associated 
With Said pump unit for operating said valve 
means to seal said Suction pipe from said exhaust 
line and simultaneously to connect said suction 
pipe to atmosphere when the rotational speed of 
said centrifugal device drops below a predeter 
mined limit thereby to clear oil from said unit 
and said valve means, and subsequently to con 
nect Said Suction pipe to said exhaust line and 
simultaneously to Seal said suction pipe from 
atmosphere when said rotational speed of said 
unit rises to approximately normal operating 
value. 

7. Control apparatus for connecting selectively 
an exhaust pump to an exhaust line and to at 
mosphere, Said apparatus comprising valve sup 
porting means, a valve member mounted in mov 
able relation therewith, means cooperating with 
Opposite faces respectively of said valve member 
to form an exhaust valve between said pump and 
Said exhaust line and to form a relief valve be 
tween said pump and atmosphere, and a cen 
trifugal device rotatable synchronously with said 
pump for Simultaneously closing said exhaust 
Valve and opening said relief valve when the ro 
tational speed of said centrifugal device drops 
below a predetermined limit, and subsequently 
for simultaneously opening said exhaust valve 
and closing said relief valve when said rotational 
Speed rises to approximately normal operating 
value. 

FREDERICK H. ANDERSON. 
ERNEST. H. LEHMAN. 


